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Abstract
Functional rehabilitation of fully edentulous maxillary defects is always regarded as a prosthodontic 
challenge. Surgical augmentation does not always offer value addition in the functional treatment out-
come. This article describes the maxillofacial prosthodontic treatment of an edentulous patient who 
received an abdominus microvascular free flap surgical augmentation of a large acquired maxillary 
defect. [Singapore Dent J 2011;32(1):28–32]
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Introduction
Edentulous patients with acquired maxillary 
defects are always a prosthodontic challenge.1,2 
Endosseous implants enhance retention of the 
obturator prosthesis but the additional cost is 
commonly one of the reasons to preclude the 
prescription of endossoeus implants.3,4
Prosthodontic prognosis is affected by the 
postsurgical bony anatomy, availability of abut-
ment teeth, size of the defect, quality of mucosa, 
history of radiation therapy, the patient’s experi-
ence with dental prostheses, and the neuromus-
cular control of the patient.
The overall treatment outcome is dependent 
on a thorough understanding of surgical and pros-
thodontic limitations and a close collaboration 
between the surgical and prosthodontic clinicians. 
A successful prosthodontic rehabilitation should 
restore facial contour, improve mastication, im-
prove speech intelligibility, provide lip support, 
and improve articulation.4
Reconstruction of mandibular defects with mi-
crovascular free flaps has been rather successful, 
which has encouraged their use in the reconstruc-
tion of maxillectomy defects.5 Microvascular re-
construction may enhance treatment outcomes 
providing that the surgery improves the quality 
of the tissue bed from a functional rehabilitation 
standpoint.6
Surgical reconstruction of maxillary defects has 
been attempted by many clinicians.7 Surgical re-
construction of acquired maxillary defects reduces 
speech and swallowing problems that are com-
monly associated with maxillectomy defects. One 
main benefit of this procedure is probably in the 
psychological benefit of the perceived defect 
size reduction to the patient.8
Free flap reconstruction of maxillectomy de-
fects effectively recreates the partition between 
the oral and sinonasal cavities.6,7,9–11 Microvas-
cular free flap reconstruction of maxillectomy de-
fects is sometimes indicated as a better clinical 
strategy than prosthodontic rehabilitation.9,10–12
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Medical literature has described favorable out-
comes for surgical reconstruction of maxillary 
defects.9–12 However, the clinical challenges in 
subsequent prosthetic rehabilitation is seldom 
mentioned.5,8 The quality of treatment outcomes 
for patients with maxillary defects that have been 
rehabilitated with microvascular free-flap surgery 
and conventional maxillofacial prosthetics has not 
been demonstrated sufficiently through clinical 
research.5 The clinical outcome of such recon-
struction may not necessarily improve the sub-
sequent prosthodontic rehabilitation.4,5
Maxillary obturator prostheses in edentulous 
patients have stability limitations and exhibit some 
movements regardless of the soft tissue recon-
struction.8 It is known that most patients with 
acquired intra-oral defects prefer to masticate 
using the untreated side.13
After acquired defects are surgically recon-
structed, maxillofacial prosthetic treatment is com-
monly indicated for the rehabilitation of normal 
oral function in most maxillectomy patients.6,14 
Even though surgical reconstruction might elimi-
nate the surgical defect, the subsequent prosthesis 
is still being considered as an obturator prosthesis.5
The soft tissue covering the normal hard pal-
ate varies significantly in consistency and thick-
ness among different anatomical locations.15 The 
relatively mobile tissues should be impressed in 
a resting condition so that the completed den-
ture base would not be unseated.16–18 It is sug-
gested that an escape hole 1.0 mm or larger, or a 
spacer with the thickness of a sheet of base plate 
wax, may be used to selectively reduce palatal im-
pression pressure when making an impression of 
an edentulous maxilla.18
This clinical report describes the prosthetic 
management of a patient who received an ab-
dominus microvascular free flap reconstruction 
of a right maxillectomy defect.
Clinical Report
A 67-year-old man was referred to Specialist 
Dental Group at the Mount Elizabeth Hospital, 
Singapore by his head and neck surgeon for pros-
thodontic rehabilitation evaluation. The patient 
and his family live in Vietnam.
He had a history of squamous cell carcinoma 
of the right maxillary sinus and had undergone 
Figure 1. Panoramic radiograph showing the maxillary 
defect. A titanium mesh was place at the inferior bor-
der of the right orbit to support the orbital content. 
No signs of bony reconstruction was noted on the 
right maxillary defect.
Figure 2. Clinical view of the surgically reconstructed 
maxillary defect.
a right maxillectomy six months prior to the pros-
thodontic consultation. Following the ablative 
tumor surgery, the defect was reconstructed with 
an abdominus free flap for the replacement of 
soft tissue. He was not sent for pre-surgical pros-
thodontic assessment and no dental prosthesis 
had been prescribed since the ablative tumor 
surgery.
No attempt was made to replace the missing 
maxillary osseous structure (Figure 1). He was 
treated post-operatively with external-beam ra-
diation therapy to a total dose of 6600 cGy and 
concurrent chemotherapy.
A clinical examination revealed that the right 
maxillary alveolus, palate and buccal vestibule were 
missing (Figure 2). The surgically reconstructed 
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defect was flabby under gentle bimanual palpa-
tion (Figure 3). It was estimated that the magni-
tude of superior-inferior displacement of the tissue 
bed was approximately 10 mm under digital pres-
sure at the maxillary right first molar area. The 
quality of the tissue bed was unfavorable for 
predictable prosthetic rehabilitation.
The patient was concerned about his reduced 
lower facial height as he had reduced vertical di-
mension of occlusion and inadequate lip support. 
Speech and swallowing were within normal limits 
otherwise.
Due to financial constraints, additional surgical 
augmentation or placement of dental implants 
were ruled out in his rehabilitation. A definitive 
conventional obturator and a mandibular remov-
able complete denture prosthesis were planned.
Treatment Sequence
Maxillary and mandibular diagnostic impressions 
were made using irreversible hydrocolloid (Ortho-
print, Zhermack, Italy). The diagnostic casts were 
poured in Type V dental stone (Noritake Dental 
Stone, Kyoto, Japan) (Figure 4). Custom impression 
trays were made using auto-polymerized acrylic 
resin (Tray Resin II, Shofu, Kyoto, Japan).
The intaglio surface of the maxillary custom 
tray over the right maxillary area was relieved with 
one layer of wax (NeoWax; Dentsply Intl) and 
two 1.5 mm escape holes to ensure no excessive 
tissue pressure was exerted over the free flap 
during impression making. In order to minimise 
Figure 3. Under gentle bimanual digital palpation, it 
was estimated that the tissue flap was move-able 
approximately 1 cm superio-inferiorly.
Figure 4. Diagnostic dental stone cast of the surgi-
cally reconstructed maxillary defect.
Figure 5. Maxillary custom tray after border mold-
ing. Only the un-resected side was border-molded. 
The reconstructed area was relieved and pressure re-
lieve holes were made.
distortion over the free-flap, border-molding was 
only performed on the un-resected side. The max-
illary and mandibular custom trays were border 
molded using fast-setting heavy bodied vinyl 
polysiloxane material (Imprint 3, Quick Step, 3M 
Espe AG, Germany) (Figure 5). Upon polymeriza-
tion, the border-molded impression trays were 
withdrawn and inspected for accuracy.
Tray adhesive (Tray adhesive; Dentsply Intl) was 
applied to the intaglio surface and borders of the 
impression trays. Definitive impressions for fabrica-
tion of the prostheses were made with regular-
bodied vinyl polysiloxane impression material 
(Imprint 3 regular Body, 3M Espe AG, Germany)
(Figure 6). The definitive casts were poured in type 
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V dental stone (Noritake Dental Stone, Kyoto, 
Japan).
A centric relation record was made with record 
bases (Tray Resin II, Shofu, Kyoto, Japan) and wax 
occlusion rims (NeoWax; Dentsply Intl) using an 
interocclusal registration material (Regisil; Dentsply 
Intl). The occlusal vertical dimension was recorded 
at a reduced dimension to ensure sufficient inte-
rocclusal space to ease food bolus manipulation. 
The casts were mounted in a semi-adjustable arti-
culator with a facebow record (Hanau Wide-vue; 
Teledyne Waterpik, Fort Collins, Colo) and the cen-
tric relation record. A monoplane occlusal scheme 
was prescribed to minimise lateral forces on the 
maxillary prosthesis. Zero-degree artificial teeth 
(Dentacryl SA; Dentsply Intl) were arranged. The 
excessive tissue bulk of the free flap in the max-
illa required the placement of the maxillary right 
posterior denture teeth in a cross bite position.
After the denture teeth set-up was clinically 
approved by the patient and his family, the den-
ture prostheses were processed using heat-
polymerized acrylic resin (Lucitone 199; Dentsply 
Intl) (Figure 7). At the insertion appointment, den-
ture base adjustments were performed with a 
pressure indicating paste (Pressure Indicating 
Paste; Mizzy Inc, Cherry Hill, NJ) (Figure 8). The 
patient was instructed in the insertion and 
removal of the prostheses.
The inherent mobility of the free flap and ab-
sence of the right maxillary osseous structures did 
not offer adequate retention and support of the 
maxillary prosthesis. Thus the use of denture ad-
hesive was required. The patient was instructed to 
Figure 6. The completed definitive maxillary 
impression.
Figure 7. Frontal view of the maxillary and mandibu-
lar prostheses.
Figure 8. Maxillary and mandibular prostheses in situ.
limit his masticatory function to his unresected 
side only.
The patient and his family were pleased with 
the esthetic outcome of the prosthetic treatment. 
Daily oral hygiene instruction was reinforced. After 
the initial period of post-insertion adjustment, 
follow-up appointments were scheduled every 
6 months.
Discussion
In this report the patient had an acceptable fa-
cial appearance but limited oral function after the 
ablative tumor surgery and surgical reconstruc-
tion. The surgical reconstruction successfully re-
created a partition between the nasopharynx and 
the oral cavity but the resulting tissue bed did 
not allow for the development of proper denture 
border seal or prosthetic extension superiorly into 
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the bone defect to augment support and reten-
tion of the prosthesis. From a prosthodontic stand-
point, the quality of the maxillary tissue bed was 
negatively affected by the surgical reconstruction 
of the maxillary defect.
Currently, it is unclear if conventional prosthetic 
rehabilitation treatment outcome in a surgically 
repaired maxillary defect would be superior to 
the unreconstructed defect.
Summary
This report described the prosthetic rehabilitation 
of a patient after free flap reconstruction of a 
maxillectomy defect. Further studies are needed 
to determine the impact of surgical reconstructive 
procedures on the functional outcome of the 
subsequent prosthodontic rehabilitation.
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